Study objective -General practitioners (GPs) working in deprived areas supposedly have higher workloads. In the UK, this has led to a higher payment per patient from deprived areas, based on eight indicators of deprivation proposed by Jarman. This paper aimed to examine the applicability of the Jarman index (indicators and attached weights) at patient level in an urban GP setting outside the UK. Design -Data on all GP contacts were collected from 5121 residents aged 16 and over by interview. Setting -Amsterdam, The Netherlands,
The higher workload of general practitioners (GPs) in deprived areas of the UK, especially London, has led to a higher payment for patients from these areas. Payments are based on eight indicators of area deprivation, pro- posed by Jarman on the basis of a survey among GPs.' The predictive ability of the score on these indicators for GP workload has been debated intensely. 2 
Methods
Data on the number of contacts with a GP during the preceding two months and on socioeconomic background were obtained from 5121 subjects by face to face interviews. This survey was based on a random sample (n = 8335) from the adult, non-institutionalised Amsterdam population. It was drawn from the municipal population register after stratification for age (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) , and . 65 years) and borough (17 boroughs) . The aim of the stratification was to interview a more or less equal number of respondents for each age and borough group. Interviews were conducted from June 1992 to June 1993, to control for seasonal differences in health and the use of health care services.
The overall response rate of the survey was 61.4%. To check for potential selection bias, respondents and non-respondents were compared in terms of eight characteristics which were known concerning all ofthem. These were age, gender, marital status, family composition, country of birth, borough, year of settlement in Amsterdam, and month of interview. ' Table 1 shows that contact rates were especially high among poorly housed people, among unskilled or semiskilled earners, and among people born in a foreign country. However, people who had recently changed address and who were unemployed had contact rates below average. With regard to the unemployed, this was mainly due to a high contact rate among those not available for work, for instance due to being a student, (early) retirement, house keeping, or working incapacity. These people were not looking for work and were not therefore registered as unemployed. The high contact rate among the "not available" group increased the average which caused unemployed people to detail showed that contact rates increased steadily with advancing age. Furthermore, the importance of a recent change of address then decreased and was no longer statistically significant, but the importance of the other variables hardly changed. All results were confirmed with logistic regression, using any contact as the outcome, except for the single pensioners; in the logistic model, single pensioners had the highest contact rate. Examination of the data showed that a rather large proportion of them visited a GP during the preceding two months, but usually only once. The rankings in the logistic regression of all other variables mirrored those on the average number of contacts, both for a simple logistic model (not shown) and for an adjusted logistic model (table 2) .
Omission of the correction for type of insurance made some differences slightly larger, but yielded identical rankings. However, the type of health insurance seemed to modify the influence of country of birth, as was shown by a statistically significant first order interaction between these two variables. Further analysis showed that the additional contacts among people born outside The Netherlands mainly came from those with sick fund insurance.
Discussion and conclusion Our analysis shows that six out of eight of the Jarman indicators of deprivation are indeed associated with higher GP contact rates among Amsterdam adults, though some of them are not statistically significant. The relative importance of the indicators differs largely from the experience of English and Welsh GPs, however. In particular, people who are poorly housed, unskilled earners, and people born in a foreign country have higher contact rates. Among the latter, the additional contacts mainly concern those with sick fund insurance. Furthermore, the contribution of all indicators to GP workload is smaller if they are adjusted for the other ones, which shows that they are strongly interrelated.
Our analysis concerns the average number of contacts, which may have two disadvantages. A first, statistical, disadvantage is that this measure is highly skewed which may corrupt the constructed model. However, logistic regression predicting the occurrence of any contact yields very similar results. Only the results concerning single pensioners are different, due to real differences between both measures. A second disadvantage is that we do not have information on the nature of contacts, which also influences workload. This concerns both the type of consultation (house calls versus surgery visits) and the kind of problems, for example, the occurrence of more severe health problems and of violence from patients.916 For instance, the higher ranking in the Jarman index of the under 5s and single pensioners may be explained by such qualitative aspects. Most house calls in urban areas occur among young children and elderly people. 17 Our study concerns indicators of deprivation at the individual level whereas in the UK these are used at area level; this may explain some ofthe differences we found. However, Professor Jarman derived the weights of the index from the responses of GPs to a questionnaire.' It might be hypothesised that these responses applied at least partly to individual patients instead of to the areas in which these patients lived. In our data, both levels are interconnected too. GP contact rates diverge between Amsterdam boroughs with different degrees of deprivation and these differences are reduced largely if contact rates are adjusted for Jarman's indicators at the individual level. For instance, with regard to the proportion of households with a low income, an indicator of area deprivation commonly used in Amsterdam, 8 differences in yearly GP contact rate are reduced from 4.31 in the most favourable quartile and 4.70 in the least favourable one, to 4.51 in both of them. This supports the validity of the Jarman indicators, though not of the attached weights.
Ben-Shlomo et al also predicted GP contact rates on the basis of Jarman indicators at individual or household level.4 Their analysis was thus potentially exposed to a cross-level bias ("ecological fallacy") similar to ours.'9 It was based on the registration in 25 practices in England and Wales of all consultations over one year (n= 140 050) and they gave an additional weight (2.5) to house calls. They found a ranking of the Jarman indicators which is similar to Jarman's one (R= 0.86), but differs appreciably from ours (R varying from -0.12 to -0.36 for the various models). Thus, in England and Wales the Jarman index (indicators and attached weights) seems to be valid for both urban and rural areas and for both the in-dividual and the area level, but the relative weights do not seem to apply to the individual level in this urbanised Dutch area.
The differing weights may be partly explained by the fact that they have been optimised to a specific (UK) situation, and thus will always be different elsewhere. In addition, differences in methodology may contribute, especially with regard to the definition of "workload" and of two indicators. Workload is confined to the number of contacts in this analysis whereas Jarman's definition is, rightly, much broader. However, Ben-Shlomo's analysis generally confirms the ranking of Jarman's weights using a definition of workload which is rather similar to ours.4 Furthermore, two indicators differed. Differences were small for changing address, but potentially larger for housing quality: bad weatherproofing instead of overcrowding. In Amsterdam, both occur more frequently among young people, but overcrowding applies more specifically to young families. However, omission of both indicators from the analysis leads to even larger differences between our results and the Jarman weights. The large degree of difference in ranking of the various indicators is thus at least partly due to some real country-specific factors.
A more fundamental question is whether GPs should simply receive additional remuneration for current higher contact rates of certain patient groups or should be encouraged to develop new services for those who are underserved at present. A remuneration system which is completely based on current contact rates will not achieve the latter aim. Thus, part of the additional payments should ideally be aimed at developing additional services to meet, often regionally varying, unmet needs.20 In The Netherlands, GPs will probably receive higher remuneration for the increased workload due to sick fund insured patients from deprived areas, but not for privately insured patients for whom they receive a fee-for-service. However, probably one half of the entire amount will be used to fund specific local services aiming at the needs in these deprived areas.'0
In conclusion, most of the Jarman indicators can be used at patient level, to predict the workload of an Amsterdam GP, and probably Dutch urban GP workload in general, but their relative weights should be adapted for this aim. Population research in other European countries may show whether the Jarman index (indicators and attached weights) can be applied to urban areas in other countries with regard to the individual or the area level. If so, they may be useful as a basis for additional payments for GPs working in such deprived urban areas. 
